Ultrastructural localization of neuropeptides and GABA in rat dorsal horn: a comparison of different immunogold labeling techniques.
Several immunogold techniques were used to determine the ultrastructural localization of calcitonin gene-related peptide (CGRP), tachykinin, somatostatin, and gamma-amino-butyric acid (GABA) immunoreactivity in the dorsal horn of rat spinal cord. The immunocytochemical reactions were carried out directly on ultrathin sections from non-osmicated frozen tissue, non-osmicated low temperature-embedded (Lowicryl K4M) tissue, and osmicated epoxy-embedded material. Preservation of ultrastructural morphology and immuno-labeling efficiency were compared. Morphology of subcellular organelles was relatively good in ultra-thin frozen sections, which showed the highest immunoreactivity. However, only very small samples of tissue could be examined. Although there was relatively good immunolabeling in the Lowicryl K4M-embedded tissue, the ultrastructure of the neuropil, and particularly that of synapses, was poorly maintained. In contrast, the osmicated epoxy-embedded material offered optimal morphological preservation together with accurate subcellular localization of all antigens under study. The latter approach thus enabled clear visualization of CGRP, tachykinin, and somatostatin immunoreactivity restricted to large dense-cored vesicles (90-150 nm diameter) in many axonal and synaptic profiles in the superficial layers of the dorsal horn. CGRP- and tachykinin-positive profiles were also present in the tract of Lissauer. GABA immunoreactivity was present mainly in axons and terminals, and less frequently in somatic and dendritic profiles. In terminals, which often formed symmetrical synapses on immunonegative dendritic profiles, it was associated with small (30-60 nm diameter) clear vesicles and mitochondria. Double immunolabeling was possible on all preparations, but the osmicated, epoxy-embedded material clearly showed co-localization of peptides, especially of CGRP and tachykinins, within the same dense-cored vesicles in axonal fibers and/or terminals. On the other hand, peptide and GABA immunoreactivity were consistently seen in different nerve profiles. In a few cases, GABAnergic terminals were seen to synapse on tachykinin-positive fibers.